Phosphorylation and activation of a high molecular weight form of phospholipase A2 by p42 microtubule-associated protein 2 kinase and protein kinase C.
Phospholipase A2 (PLA2) is the enzyme regulating the release of arachidonic acid in most cell types. A high molecular mass, 85-kDa soluble form of PLA2 (cPLA2) has recently been identified, the activity of which is stably increased by stimulation of cells with hormones and growth factors. Growth factor stimulation of cells has been reported to result in increased phosphorylation of cPLA2 on serine residues, but the kinases mediating this effect have not been identified. We report here that human cPLA2 is phosphorylated in vitro by two growth factor-stimulated serine/threonine-specific kinases, p42 MAP kinase and protein kinase C (PKC). Phosphorylation of the cPLA2 enzyme by either kinase results in an increase in catalytic cPLA2-specific activity. Domains of the cPLA2 molecule have been expressed in Escherichia coli, and the fusion proteins purified. PKC and p42 MAP kinase give different patterns of phosphorylation of the recombinantly expressed cPLA2 fragments. p42 MAP kinase selectively phosphorylates the domain of cPLA2 containing a MAP kinase consensus sequence, whereas PKC phosphorylates sites in all three recombinantly expressed domains of the enzyme. Peptide mapping indicates that the site phosphorylated by p42 MAP kinase is different from those phosphorylated by PKC. The combined action of both of these kinases is likely to mediate the effects of growth factor stimulation on arachidonic acid release through the activation of cPLA2.